SUMMARY Campylobacter pyloridis was isolated from 77% of 220 (35%) unselected adults undergoing gastroscopy. Isolation was significantly associated with histological gastritis (p < 0-0001), duodenal ulcer (p > 0-0001), and to a much lesser extent, with gastric ulcer (p < 0 05). The relation between the isolation of C pyloridis and peptic ulcer seemed to be independent of coexisting gastritis. In those with no endoscopic or histological evidence of disease there was no relation between isolation and increasing age.
The reports by Warren' and Marshall2 showing an association of unidentified curved bacilli (now named Campylobacter pyloridis3) adherent to gastric epithelium with chronic gastritis led to several centres investigating the relevance of this potentially important discovery. Preliminary reports have since appeared, showing that between 39% and 64%3 -' of patients attending for endoscopy have this organism on culture or microscopy.48 The presence of C pyloridis is associated with an inflammatory infiltrate of the antrum9 10 and arguably with peptic ulcer disease.49 Its presence may " or may not47 correlate with gastric pH. Furthermore, it seems to cause a systemic immune reaction.6 [12] [13] [14] Serum antibody responses to the organism could be "disease" indicators, irrespective of whether the organism has a causative role or is simply a secondary invader. If it is a secondary invader mucosal damage from any cause could facilitate the presentation of Accepted for publication 26 September 1985 antigen to the reticuloendothelial system. This study was designed to investigate the correlations between gastroduodenal disease, the isolation of the organism from antral biopsies, and serum IgG and IgA antibody responses to the organism.
Patients and methods
Unselected adult outpatients attending for diagnostic endoscopy were included in the study. Most were referred for the evaluation of abdominal pain. A history of ulcers and any relevant surgery was recorded. Two antral biopsy specimens were collected from each patient, together with additional specimens as dictated by the endoscopic findings. One biopsy specimen was submitted for routine histology, the other for bacteriology.
HISTOLOGY
Histological classification of gastritis was based on Booth, Holdstock, MacBride, Hawtin, Gibson, Ireland, Bamforth, Student's t test and the x2 test were used to test statistical significance. A probability of less than 5% was considered to be significant.
Results

ENDOSCOPY AND BIOPSY
A total of 222 patients were studied. Twenty five had endoscopically diagnosed duodenal ulcer and 21 gastric ulcers. One hundred and thirty one of the antral biopsy specimens were within normal limits histologically (grade 0), and of the remainder, 28 had grade 1 gastritis, 25, grade 2, 13, grade 3, and 21, grade 4. Three specimens showed peptic ulceration, and one was unavailable. Seventy seven (35%) biopsy specimens proved to be positive on culture, and 145 were negative. Table 1 shows a comparison of those that were negative with those that were positive. There was a very strong association of a positive culture with duodenal ulcer and gastritis, but only a weak association with gastric ulcer. There were 109 patients with no endoscopic ulcers or histological abnormalities and of these, only eight (7%) were positive on Table  2 shows the results of the IgG and IgA assays in the patient subgroups. The patients with neither endoscopic ulcers nor histological abnormalities had significantly lower values than those of the disease groups (p < 0.001). Table 3 shows the results in patients with gastritis subgrouped according to the histological 70. Those who were histologically normal had significant lower amounts of IgA and IgG antibody than the patients of either of the other grades (p < 0.001).
To ascertain whether these immunoglobulin assays could detect gastritis or peptic ulceration we arbitrarily divided the results into low (< 2 9), medium, and high (>5.9) ranges. Table 5 shows the antibody results of the control group, indicating that IgG and IgA titres increase with age. In 76 patients with no ulcers and normal histology (age range 21-81 years), however, there was no correlation between age and antibody titre (r = 0.14).
Discussion
Our rate of isolation for Cpyloridis is lower than that of some studies, but so too was the incidence of confirmed gastrointestinal disease. We have shown that an isolation of C pyloridis is strongly associated with duodenal ulceration and the presence of histological gastritis. Ulcers and gastritis often coexist, and 66% of patients with duodenal ulcers and 75% of those with gastric ulcers had antral gastritis. If the correlation between C pyloridis isolation and duodenal ulceration merely reflected coexistent gastritis then a stronger association would also have been expected between gastric ulceration and C pyloridis isolation. Thus C pyloridis may yet be another factor to be considered in the differing aetiology of gastric and duodenal ulceration. Both IgG and IgA, however, were significantly raised in gastric ulcer patients compared with that in controls.
Warren and Marshall showed a strong association between C pyloridis isolation and gastric, as well as duodenal ulcers.8 Jones et al3 found no relation between serology and peptic ulcers.8 13 Kaldor's group13 used serology to distinguish between patients with peptic ulcers and laboratory staff, but did not differentiate between gastric and duodenal ulcers. In our hands measurements of IgG and IgA were complementary, although IgA was slightly more specific, presumably because of the importance of IgA as the gut mucosal antibody. Measuring IgA in gastric juice might be more specific.
Ulcers recur and remit, gastritis is patchy, and a single biopsy may not represent the stomach as a whole. It would, therefore, have been surprising if complete correlation between the isolation of C pyloridis antibody and disease had been shown. Furthermore, antigenic variation within C pyloridis may exist,17 and so a sonicate of pooled organisms may have been a better antigen for the ELISA.
Kaldor'3 found less C pyloridis antibody in children than in adults. We found that antibody increased with age in our control populations, but not (Table 3) , and C pyloridis was isolated from 15 of 21 patients.
Ulcer healing was associated with a considerable decrease in the number of mucosal related bacteria in one'0 but not all studies.20 Marshall's group noted that decreasing antibody titres coincided with ulcer healing.12 The mean serum antibody titre of five of our patients with healed duodenal ulcers was no less than that of 10 patients with active ulcers. Our patients, however, unlike those of Marshall's 6-1 (3-8) 3-8 (1-05) group, " had not received any antibacterial treatment. As gastritis persists after ulcer healing with conventional agents this could explain the lack of any reduction in antibody titres seen in our patients, although it is difficult to draw valid conclusions from so few patients. Longitudinal studies on individual patients are required. We conclude that the association of C pyloridis with gastritis and peptic ulcer is confirmed in this study. Further study is required-for example, whether the different subgroups of organisms are associated with specific disease states. Similarly intervention trials are required to evaluate the effect of antibacterial treatment. Refinements of the immunological tests offer the possibility of a useful noninvasive test for gastritis and peptic ulceration that could be particularly appropriate for screening large populations.
